Introduction
The Japanese Society of Phlebology conducts surveys of venous diseases in Japan every year, including varicose vein treatment surveys in 1998, 1) 2004 2) and 2009. 3) The guidelines for endovenous treatment of lower extremity varicose veins were developed in 2010, 4) and endovenous laser ablation (EVLA) was covered by national health insurance in 2011. Therapy for varicose veins has since rapidly changed. Therefore, in the present study we conducted a cross-sectional multi-center survey of patients with varicose veins.
Subjects and Methods
A questionnaire survey on primary lower extremity varicose veins was mailed to active members of the Japanese Society of Phlebology. The questionnaire covered the treatment of new varicose vein cases in 2013 as well as its strategy for treatment. The contents of the questionnaire included: 1) the number of patients, age, symptoms and signs, treatment performed; 2) the strategy (EVLA procedure, stripping, ligation operation and sclerotherapy); and 3) complications. The results were examined and compared with the results of previous surveys conducted by the aforementioned society in 1998, 2004 and 2009. The analyses were performed using the answers given, although some respondents did not answer all the questions. Data were expressed as mean ± 1 standard deviation. The frequencies of symptoms and of signs were compared between male and female patients using
Results

Epidemiologic characteristics and performed treatments
Patient number
The questionnaire was answered by 201 institutions which reported 43958 limbs from 36078 cases. The male to female ratio of total patients was 1:2.4, and that of patients with bilateral varicose veins was 1:2.1. The number of varicose vein cases ranged between 1 and 4288 (mean 210 ± 402) per institution. The institutions were classified into several groups according to the number of patients treated. The number of institutions that treated 49 cases or fewer was highest, at 39 institutions. (Fig. 1) The number of institutions increased in all groups in comparison with the surveys in 1998, 2004 and 2009.
Types of varicose veins
According to the macroscopic findings, varicose veins were classified into saphenous type (dilatation of saphenous vein or of its big branch), segment type (dilatation of peripheral branch), reticular type (small varicose vein 1-3 mm in diameter), and web type (spider web with 0.1-1 mm). The type of varicose veins was determined by a doctor based on the appearance (Fig. 2) . There were 34442 limbs with saphenous type varicose veins (83%), 3184 limbs with segment type (8%), 2408 limbs with reticular type (3%) and 1441 limbs with web type (4%). The patients with saphenous type had varices of the great saphenous vein (GSV) (79%), short saphenous vein (15%), and both GSV and short saphenous vein (6%). The sum of patients with saphenous type and those The patients in the 70-79 years age group accounted for 31% of all patients, which was highest among all age groups. (Fig. 3) The age group with the highest number of patients was more advanced in age in comparison with the 2009 survey, in which the highest was the 60-69 years age group.
Symptoms and signs (Table 1)
Answers to questions on symptoms and signs were multiple-choice. The most frequent answers were edema (41.2%), pigmentation (20.7%), eczema (13.6%), and lipodermatosclerosis (8.8%). The CEAP classification (Clinical-Etiology-Anatomy-Pathophysiology) is a consensus that is adopted worldwide, and C4-6 cases with skin changes are classified as severe state chronic venous Some data were quoted from literature 1-3. The signs with a CEAP classification of more than C4 as well as bleeding were significantly more common in males than in females. These differences were also observed in the 1998 and 2004 surveys, but not in the 2009 survey. Each occurrence ratio of thrombophlebitis (6.6%) and pulmonary embolism (0.2%) in the current study was similar to that of the 2009 survey. 
Performed treatment (
Treatment strategy and procedures for primary varicose veins
Selection of treatment procedure
Treatment plan
Questions regarding the treatment selection for saphenous type were answered by 201 institutions. EVLA was chosen by 89 institutions (44%), stripping by 42 institutions (21%), and high ligation with sclerotherapy by two institutions (2%). There were 54 institutions (27%) 
Newly applied procedure
From 2009 to 2014 EVLA was newly adopted in 107 institutions, SEPS in five, stab avulsion in four, RF in two, and sclerotherapy for saphenous reflux in two.
High-ligation procedure Number of ligations
For high-ligation of the GSV, ligation of the saphenous vein was performed at one site in 58 institutions (41%), at two sites in 38 institutions (27%), and at more than two sites in 39 institutions (27%). The number of institutions that opted for the high-ligation procedure decreased in the 2013 survey in comparison with the 2009 survey.
Ligation of sapheno-femoral junction tributaries
Tributaries of the sapheno-femoral junction (S-F J) were ligatured at 139 institutions (89%) and not tied at 18 institutions (11%). Most doctors did not add other saphenous vein ligation in high-ligation procedures and almost all doctors chose the ligature of the tributaries.
Procedure of stripping surgery Anesthesia
Questions regarding anesthesia in the stripping operation were multiple-choice. This surgery was performed using tumescent local anesthesia (TLA) at 91 institutions, general anesthesia at 85 institutions, intravenous anesthesia at 47, spinal anesthesia at 45, local anesthesia at 26, femoral nerve block at 16, and epidural anesthesia at five.
Contrivances of stripping surgery
The selective stripping procedure was used at 168 institutions (94%). The invagination stripping method was routinely applied at 122 institutions (70%), sometimes applied at 23 (13%), and was not applied at 30 (17%). The stab avulsion technique for the extirpation of varicose veins was frequently used at 115 institutions (64%), sometimes used at 44 (24%), and not used at 21 (12%).
The frequency of application of these techniques increased compared to that in the 2009 survey.
Hospitalization
In the stripping operation, the length of hospitalization ranged from 0 to 10 (2.6 ± 1. Some data were quoted from literature 1-3.
Patients number
TLA solutions were mostly arranged by diluted lidocaine at a concentration of 0.1%. Commercially available lidocaine solutions containing epinephrine at 1:100000 were used. In addition, 7% sodium bicarbonate was often mixed to the TLA solution to reduce the pain of injection.
Management of varicose veins and high ligation of saphenous trunk
For varicose veins, sclerotherapy or varicectomy was simultaneously performed with EVLA at 96 institutions (71%), or was performed at some time after EVLA at 11 (8%). The disposition of varicose veins was sometimes performed at 19 institutions (14%) and was not applied at ten (7%). High ligation of S-F J was performed at two institutions (2%), was not used at 124 (95%), was only performed when the diameter was over 10 mm at three (2%), and was selected only when there was an aneurysmal change at one (1%).
Hospitalization
The length of hospital stay for EVLA was 0-5 (1.5 ± 1.3) days. Outpatient surgery was routinely performed at 60 institutions (45%), was sometimes performed at 20 (15%), and was not applied at 24 (18%). Doctors at 23 institutions (17%) replied that their systems for outpatient surgery were not sufficient, and doctors of another five institutions replied that they had no intention of performing such surgery.
Post-operative ultrasound examination
Post-operative ultrasound examination was performed for all cases at 126 institutions (97%), in selective cases at one (1%), and not performed at three (2%). Duplex scanning was carried out on the operative day at four institutions, on the 1st day after operation at 76, on the 2nd-3rd day at 22, in the 1st week at 61, in the 2nd-3rd week at five, in the 1st month at 73, in the 3rd month at 38, in the 6th month at 31, and in the 1st year at 25.
Endovenous heat induced thrombosis
There were 121 answers to the question of Endovenous heat induced thrombosis (EHIT). 6) Sixty-six institutions (55%) experienced a patient complicated with EHIT, totaling to 308 recorded patients with EHIT. The treatment for patients with EHIT class 2, which was nonocclusive thrombosis with thrombus extension into the deep vein system measuring less than half the diameter of the deep vein, was warfarin with unfractionated heparin at 15 institutions, observation only at nine, wearing of elastic stockings at two, administration of aspirin at two, or other treatment types at one. For patients with EHIT class 3, in which a thrombus extended to a distance measuring more than 50% of the deep vein diameter, warfarin was selected at 21 institutions, warfarin with unfractionated heparin at 13, unfractionated heparin at two, and other treatment types were selected at four.
Sclerotherapy Application of foam sclerotherapy
Foam sclerotherapy was commonly used at 73 institutions (46%), sometimes used at 43 (27%), and was not applied at 44 (28%).
Main trunk sclerotherapy
Sclerotherapy for saphenous reflux was commonly applied at four institutions (3%), sometimes used at 23 (15%) and was not applied at 129 (83%). High ligation with sclerotherapy for saphenous vein was applied by 18 institutions (28%), and was not used by 47 (72%). Polidocanol (polidocasklerol, Zeria Pharmaceutical Co, Tokyo, Japan) was used in almost all institutions. The administered concentration levels of polidocanol were 0.5% at six institutions, 1% at 16, 2% at four, and 3% at 13. For foam sclerotherapy, sclerosant and gas were mixed with a 1:1 ratio at two institutions, 2:1 at one, 3:1 at 11, 4:1 at 18, and 5:1 at three. Injection volume was decided by ultrasound observation at 15 institutions, by estimation of vein length and diameter at nine, by venography at two, and by using the constant volume at three. Sclerotherapy was performed in the recumbent position at 20 institutions, with a foot lifted at nine institutions, and in the Fowler position at two institutions.
Sclerotherapy of calf varicose veins with obliteration of saphenous reflux by ligation, stripping or heat ablation
Ninety institutions used polidocanol as the sclerosant for adjunctive sclerotherapy for calf varicose veins after high ligation or stripping. The concentration of polidocanol was 0.5% at 32 institutions, 1% at 57, 1.5% at three, and 2% at three. Sclerotherapy of calf varicose veins was performed prior to surgical procedure on the same day at two institutions (2%). At 107 (98%) institutions, sclerotherapy was performed following surgical procedure; on the same day at 32 (29%) institutions, within 2 weeks at 11, after 3 to 4 weeks at five, after 1 month at 35, after 2 to less than 3 months at 11, after 3 months at eight, after more than 3 to 5 months at three, and after 6 months at two. The number of puncture sites was one at six institutions, between one and five at 89 institutions, and between six and nine at seven institutions. Injection volume of sclerosant was less than 1 cc at 26 institutions, 1-2 cc at 34 institutions, 2-3 cc at 15 institutions, 3-4 cc at six institutions, 4-5 cc at four institutions, and over 5 cc at seven institutions.
Sclerotherapy for reticular or web type varicose veins
Sclerotherapy for reticular or web-type varicosis was applied frequently at 36 institutions (30%), sometimes
Treatment of Primary Varicose Veins in Japan patients in France, Poland or Italy 8, 10, 11) were diagnosed as having C5 (a healed ulcer), and 0.1%-0.5% of all patients in France or Italy 8, 10) had C6 (an active ulcer). PTE developed in 0.2% of all patients in the present study, which was consistent with the occurrence ratio observed in the 2009 survey. The guidelines by the Japanese Circulation Society claim that varicose veins are a risk factor of PTE. 12) The rate of PTE from varicose veins is not significantly high; however, this should always be taken into consideration during varicose vein treatment. 13) Patients treated by RF were not recorded in this study because RF was admitted by the Japanese medical service under health insurance in 2014. The frequency of high ligation decreased to 4% of all varicose veins surgeries, and the frequency of the stripping dropped to 8% from 47% recorded in the 2009 survey. The annual number of vascular surgeries is reported via the case record system of the Japanese Society for Vascular Surgery. (JSVS, http:// www.jsvs.org/ja/enquete/) This report showed that 11103 varicose vein surgeries were performed in 2010, including 2638 (24%) high ligation surgeries (± sclerotherapy), 7766 (70%) stripping surgeries, and 699 (6%) surgeries with other methods. This JSVS record system was integrated into the National Clinical Database (NCD), which is a case record system of the Japan Surgical Society (JSS), and the data revealed that 30088 varicose vein surgeries were performed in 2012. These surgeries included 4651 (15%) high ligation surgeries, 16163 (54%) stripping surgeries, 8186 (27%) EVLA, six (0%) valvuloplasties, and 1082 (4%) surgeries using other methods. The increase in EVLA treatment has begun since 2012. Any doctor who registers patients' data on the NCD must be a member of the JSS; however, non-JSS member doctors can perform varicose veins surgery. Therefore, the NCD does not cover all cases in Japan. The increase of EVLA use was recognized in the NCD data and in the current study.
Regarding treatment strategy, the first choice treatment was EVLA (44%) in our study, whereas selection of high ligation surgery or stripping surgery had decreased since 2009. A rise in the number of ligation sites in high-ligation surgery was observed in the 2009 survey; however, the present survey revealed that only one site of ligation in high-ligation surgery at S-F J was most commonly (41%) used.
The TLA method, which is less invasive for patients in comparison to general anesthesia or spinal anesthesia, was most often applied in the present survey. The TLA method allows not only quick recovery from anesthetic effects but also early ambulation. However, only 29% of institutions chose to perform ambulatory surgery in stripping operation in the present survey. Doctors in this study used invagination stripping (83%), the selective stripping method (94%) and the stab avulsion technique (88%).
at 47 institutions (38%), and never at 40 institutions (32%).
Complication of sclerotherapy
Eight institutions experienced complications of foam sclerotherapy; deep vein thrombosis (two institutions), visual disturbance (one), headache (one), edema (one), and the detail was unknown (three).
Discussion
The number of members of the Japanese Society of Phlebology has increased over the years, possibly due to venous disorders. Particularly, varicose veins are attracting more and more attention as coverage of endovenous heat ablation treatment fees is permitted by the Japanese medical service under health insurance. Therefore, 193 institutions responded to our questionnaire survey, providing information on a total number of 36078 recorded patients with primary varicose veins, which is significantly more than that of the surveys conducted in 1998, 2004 or 2009. All types of institutions, including outpatient-clinics, small hospitals and special institutions, provide treatment for varicose veins patients and grew in number. The number of institutions who treated more than 400 patients in one year remarkably increased.
The most common types of varicose veins were saphenous and segmental types, which occupied 91% of cases. The frequency of saphenous type and segmental type was similar to that in the 1998, 2004, and 2009 surveys. According to those previous surveys, the largest age group of varicose vein patients was 50-59 in 1988, 50-59 and 60-69 in 2004, 60-69 in 2009. In the present study, the majority shifted to the 70-79 group, and the ratio of elder patients increased. Minimally invasive treatment is desired especially for elderly patients. We recommend endovenous treatment such as EVLA, which is less invasive compared to conventional surgery, for elderly patients without gait disturbance. 7) Edema was the most frequent symptom, which was observed in 50% of all patients in 2009 and 41% in 2013. This showed that many patients with mild varicose veins visited clinics for treatment. On the other hand, patients with skin changes are classified as having severe chronic venous diseases, which have been observed as being more frequent in male patients in the 1998 and 2004 studies, but not the 2009 study. [1] [2] [3] However, it has been reported that C2 with varicose veins and C3 with edema were more frequent in female patients in Germany, 8) and another report emphasized that male patients were not at risk of severe symptoms including skin ulcer or pulmonary thromboembolism (PTE). 9) Epidemiologic studies reported that the rates of 0.6%-8.6% of all varicose Two hundred and eleven physicians from 36 countries responded to the survey, which showed that endovenous thermal ablation was chosen by 40%-55%. Although there are differences in medical equipment or medical insurance policy by country, the endovenous thermal ablation has become very popular worldwide. 24) 
Conclusion
Our questionnaire survey of treatments for primary varicose veins in Japan revealed that the number of patients with varicose veins has increased, especially in elderly patients. The surgical treatment of choice by many is EVLA, which has become the leading procedure ahead of conventional surgeries for varicose vein treatment in Japan.
As for endovenous heat ablation, RF was recognized by the Japanese medical service to be covered under health insurance in 2014. Therefore, RF treatment is expected to increase in the future. 14) EVLA apparatuses have been improved, and a new type apparatus with 1470 nm wavelength and radial two ring fiber (irradiation in a radial direction) is less invasive. Therefore, use of this apparatus should also increase. 15) For anesthesia of EVLA, TLA is most frequently used (63%). High ligation was not performed for most cases of EVLA. Furthermore, EVLA was performed during 1.5 days of hospitalization on average, and 60% of institutions preferred to perform EVLA as outpatient surgery. We suspect that the use of EVLA for outpatient surgery will also increase in the future.
Most complications caused by EVLA, such as bruising and pain, are mild. However, severe adverse events such as venous thromboembolism have been reported, albeit rarely, 16) and should be taken into consideration when EVLA is applied. EHIT, in which a thrombus extends into the deep veins, is an expected complication and should be also carefully considered. 6) There are reports of EHIT having an incidence rate of 0.8%-16%. 6, 17) In the current study, 55% of doctors experienced EHIT and follow-up evaluation by postoperative ultrasound was performed by 97% of doctors.
Concerning foam sclerotherapy, its usefulness was recognized widely in Japan, and in 2006, the European guidelines were translated into Japanese. 18) In the present study, 73% of institutions apply foam sclerotherapy; however, it is applied to saphenous trunk reflux only by 18% of doctors, and mostly used for the sclerotherapy of calf varicose veins.
A meta-analysis reported that the outcome and recurrence rate after EVLA was equivalent to those of conventional surgery or sclerotherapy. 19) EVLA and RF are very useful as they have fewer complications, less pain and allow quicker return to normal activities. 20) Therefore, EVLA of the GSV is recommended as safe and effective treatment of saphenous incompetence. 21) A few survey studies of varicose veins have been carried out in other countries. Winterborn et al. 22) performed a questionnaire study of the members of the Vascular Society of Great Britain and Ireland, and reported treatments covered by the National Health Service in 2008. According to their report, the vast majority of doctors (336, 96%) offered conventional surgery, 66 surgeons (19%) offered EVLA and only 12 surgeons (3%) offered RF. As far as the National Health Service was concerned, payment for varicose vein treatment was defined, and therefore use of endovenous treatments might be influenced. Van der Velden et al. 23 ) reported a worldwide survey, which demonstrated how to treat varicose vein patients with CEAP classification C2sEpAs2, 5Pr.
